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(54) (57) yCTPOftCTBO JUW PEMOHT A 
OBCAJlHOfl KOnOHHbl. BKJOoqaiomee Bo- 
nn* cepaeHHHK. hb Hraa-efc kohub Koroporo 



3a~penneua nopHHpyicmafl roroBKa c pacnw-^ 
pflictoHM kohjcom. npo+HjtbHyio TpytSy c 
BepxHHM ynapoM u ycTaHoenemttift nan hhm 

flKOpb, COCTOHIUHfl B3 BepXH8TO H KHKHOrO 

kookjxob. nwiocn, weacxiy kotopumh coo6meKa 
c nonocrtiK) cepjieHHHfcA, o r n w i a » - 
meocfl reM. hto, c ttem»» ynpomeima 

KOHCTpyKUHB % nOBWmeHtffl 3<W>eXTHBH0CTH 

ero pa6oru 3a ever hcwhotohha noBpewo- 
HHfl oficaitHoft^iconoHBM AEope^nocneflBHtt. 
ycTBHoiwteH c B03»io3KHOCTb» oceBoro nepe- 
Meraeimfl Bnont. cepaenHBKa h noanpyaaraeH 
b o6enxcropoH, npn 9tom BepocimA h HicimHft 
Komyxn HKopfl,cHaG*eHM cooiroTCTBeHHo »e- 
noflBHJKHHM HnoimH^ai^ynopaf^joepaayKinH- 
Mhcoct^hkbmh KtwcyxaH cepne^nmsa gbm- . 
utyrue xaMepu, coe«n»8HHWO c nonocrwo 
cepneHHUxa. a ueawy ynopaMH paaMemeHW 
caMoynnoTHflwmiecsi MeroiceTU, Koropue b - 
HepaCoHeM nono*ceimu pacnonoxeHW bhjt- 

PR KCOKyXOB. 
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H3o6poTeKMG othxhkh k ho4*iera30A<>- 
GbiBaxxneft npoMbciuteHHcc rw m Mo*or 6un> 
tCTWttoooaHD npw ycreHOBKe Mora/utM moc kkx 
l.^ n/iacrbipefl b Mecrax HapyiuemiA repMBTHMHO- 



naer coG: ft runpeBJiHMecxyio itaMepy 7. 
coo6tuoHHy» c nonocrbio 8 cepiieMHiiKa 
nocpe/jc tbom panHajibKbix xananoa 9. 
. r.^ rioaBHMHwe cexropbi 5 b pa6oneM no/io- 



f crR}o6caAHux' xo/iohh Me^rfli^ax^oflflHbix h 5 >kghkh onpene/wioT HapyxHbifl ahbmbtp flop- 
^ft30Bi>Dc cKBa^KHM , o6pa30BaBUJHxca b pe3>7U»- f . : Ha,fxoropuft- paBeH BHyTpeHHOMy flHaMetpy 




caAHoir xonoHKbi, conepMcamee,npcK})HnbHUfl H3 nsyx Kokyxoa: aepxHero 12 h HM^en>'ij^0y 
TCpej^MTre^r noptmp jrayK^ 
cocVwimyx) 'War KOHyca 

HKDpV R >HnpOKflM9py 

' Hauj5onee^^3KHM no .TexHMMecxoA y c^^^^ xoxcyxoM h 

hocW'h*^ KBMepw 18 A ^ 

^rpereHHW HBwercn ycipoftcrBo aah pgmdh— _ f h}19/ nooieflHHe, a raxwe nonocrb 20 




tb, oocaAHOft Konomot, BKraonaxmee noma 
.; : cejwcHHHK, ,hb HH*cKeM .xowue jtoroporo . ; ; " 
• \ \ ' 3aKpen/ieHaaopHiipyioti3BH ronoBxac pbcuiHpH- 
kodim KOHycoM,. npo4>Hjn>Hyia ^. ipy6y c Bepoc- 4 
; ?*:rfr ^ ynbpoM h ycraHoBJieHHbiA.HaA hhm «xopb 
; cocrosimMA H3 ©epxHero h rowcHero KDixyxoB, 
' 7;-?/ noJ1TOrb Mexay KoropuMH coo6uiena c no- 
^>^jfi"noci». cepneHHHica [2j ♦ 




3 MesKny • caMo>iinorH«KmHMHCH^ MaioKexaMM . 14 
.« - 1 5 l \coo&iM"'c' ; nonocTbio 8 nocpea- 
20 ctbom panHanbiita KaHanoB 21-2 3. 
\ HvoKKiifi xoHeu cepaeHHHKa oxaHMKBaercfl . .. 
6aiHMaK0M / ^24 t c > o6paTHUM xnananoM 25. . v^^.^ 
^ YcrpoflCTBO cn>CKaercH b cxaaaoiHy Ha.^^ 
KonoKHe HacocHo-KOMnpeccopHbix Tpy6 26. . 
Ha cepaesHHKe 1 Hem h iioa nxopeM pacno 
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HeaocraTKOM yxa3aHHUX ycrpoflCTB hb- 

JDieTCfl 

Wn»; rr - r: ... . 



noxema npyxHHK 27 V 28. 

CTib "noBpeiuiemci ' peMWrepyowfilk^ ^S'iSi^m^^-' " ■■ ^ ; v.- 

^ ^ s --^Li:r:-v^:r*' ^ ^BtcVfipaHHOM Bwaefero onycxaior b cum— 



iuiawex flKopw. 30 
1 llenbH^o^pereHHfl-ynpoifleHMe xoHcrpyx- 
- hhh b noBboneHwe 3<H>exrHBHocrH ero pa6or- 
■v ^rw i( 3a cser HCKnx>HeHHfl noBpe»<Aemra 06c ao- 

v^J^I^Uera, noCTHraercji tcm, hto flxopb;,>cTa- 35 
^Sp^HoineH c B03M0)xM0CTbK> oceBoro nepeMeine- ;f 
^ ^kh« Baom» cepaenHMKB m v noflripy^xHHeH C v v >/; 
pfjj^oCeHX cropoH, npn aroM BepxHUfl h hhjkhhA 
^'xoKyxB^sixo^JcHaebKeHW coorBetcTBetmo 



5khhV b 3ony peMOHra o6caflHoft xohohhw . , 
29 na HacocHo-xoMnpeccopHux Tpy6ax 26, 
b xoropofl cobaaior flaBneHMo nyreM 3a- 
xa • :kh , JKHflxoc th , xoTopaa, nonana« nepe3 . 
panHanbHwe xaHanw 21 - 23 h 9 .4.->it. : :./. 
(cM / ;4mr.-l) b xaMepu 7, 18 h 19 H B'^| 
nqnocTb'20. Mexny ynnoTHHTejibHNMH mbh- 
Vera^": ; ;^ flaBJieHHe 

: OflHOBpeMeHHO HQ CTeHKHVKOJXyXOB 12 H ' ^ ' 

13^yroioTHHTenbHbix MawxeT 14 h 15 h>^|^ 



Kww^^ w.a*P*rMH 4.. KojKyxH 12 h 13. , 



! HeaOABtOKHMM.) I 



S^ria^3BMKfiyTHe xaMepw, coeflHHeHHbie c no- 
/iocrbw cepneMHHxa, a ^emAy ynopaMH 
paoMemefibi caMoyimoTHflKmHecsi " Maroxe- 
ru, xoropwe b HepaooseM nono^eHHH pacno- 45 
; , _ noateKw BHyrpw xoxyxoB. 

^Ha 4»nr.. 1 H3o6pajxeH0 ycipoftCTBO, 06- 
tlnHfl Wi; hb i|)Hr. 2 7 To'*e f b HBMaAb- 
rHWfl^MOMeHT flopHOBaHHH; Ha <|wr. 3 - ce- 



27 h 28, -flBHraK>Tca b nponiBonono)KHM0 $ffl§j> 
CTopoKM ao no/iHoro oxanw nocneAHHX w ''";V"" 
ocbooomaqwt ynnormirenbHbie MaH^ena 
14 h 15, xoropwe pacnpflMnancb, ynHpaior- 
en b oocaflHyx) xonoHHy 29, o6pa3y* c ee 
CTeHKoft rHApaBnHMCCxyio xawepy 30. Hoa . 
AaBJieHHeM^jxHAxociM ynpyran AHa4>parMa 4 t ;$$ 
Aet)>opMHpyeTCfl h ^ nepeMeiueer noflBWXHwe 
cexropbi 5? a'o ynopa • orpflHHMHB.aiomKX Bwcry- ^ 



te^l^rv 1 > :^^W3rca^ ^ppK«pyxwero aophb^h 



^ycrpoftcTBo' coctoht ! H3*nonoro cepAe«rHH- 

tKa l,(CM-4)Hr. 1), HA XOTOpOM JXeCTKO 3BX- 

fpesuieu'c noAB»o*<HbiM pacniHpaKxxwM.j KOHy- 
[coM^2^4>opMHpyKiiraH AopHr. b. xopn^e^ 3 r 
Korrporo bawiioMeHbi ynpyra$i r AHa(tparMa 4, 
npABHJKHbie cexropbi 5 h noABHJXHwe xo/ib- 
ua 6. ripocrpaHCTBO, orpamiHeHHoe xopny- 
4*>xA:V C0M 3 H ynpyrofl AHa4)parMoft 4, npeacraB- 




7 " t e ki'c a m u m * b biB oAHji^M k b pa6o4ee nonomeHH^. 
' ' ^C npo4w/ttH^Tp^^ib noA AeAcrBHeM 

ycuAKfl, co3aaBQeMoro xohoocom 13. Hepe3 
« npy^KHHy 28r#fc hb noABH^Htifl ynop 11 b;^ 
^nepBoiiaHaiibHbiB momght. nepeMewaoTCfl^PHH^ 
Hae3J«aeT hb pacuiHpfliaiiHfl xoHyc 2 h fte- 
<Jx>pMHpyercH (cm. hb 4)Hr. 2). npoticxoaHT 
xax 6bi 3axjiHHHBaHHe npo4ntib:ioft ipy6bi 



J 10 lit 

10 b dCcbahdR ita.TDHHe JO. fl.viee oa cmot 
noBfcnu* ihh /iflivieHHrt b ica.Mepe 30 CDonaer- 
c« ycKHMe xuw npoT3CKHBftHM9 aopHHpyiouGft 
roiioBKii c KOHycoM 2,noBcefl onHne npo- 
cJjHnbMofl TpytfwJlO, npH KoropoM BMecre 5 
[c cepaeMHMKOM^ HaHMHBior •noAKHMarvca V. ? 
ffieranM 27^i i 2^16?ii^l4; OflHOBpeMeHHo, ; 
. He omxaa AaBneHHP -B^Tpybax, c noMomi>io 
, ToaeBofl chct€MU ( He * H3o6pa>KCHa) hbcoc- 
^ Mt^ia^Kmpeccopiai^. Tpy6aM 26 co3nawT .M 
^nonom«TejifaHW^HaTjir r ^np« 3tom, nepeMe- 

maici. »BepK^[i£^>^2; r npenBapHTejibH0^ T^,^: : 
gpacunipaer npo<f^Hy»Jrpy6y 10. Bcjiga^^. 
r3a.KOH^oM^2|^ipy6^BxonHr <t>op^fv^pylolImflV 
rflopa c wapyanaiM^aMerpoM, HecGxoAHMtXM 1 5 
fjona jiojihoA jie4>opMBHHM npwJmxiBHoA tpy6u , 
10 BHyrpn peMOHTMpyeMoft Tpy6u h o6ecne- 
aeHHfl njioTHoro koHraxTa Me»tny hum. BJ: 
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npouecce npoxo*memi« iioMyca m nopn \ **r- 
pea rpytSy nocneansa ynepttHBaercH or cms- 
tueKHfl ynopoM 11. , . 

Flo nocrH^teHMM peciuHpaiauMM KOHycoM 2/*^* 
ynopa 11 nocjieniraft h AeranH 28, 13,, 17vv r V' 
h .15 raioice 6ynyr nepcMemartcfl B&epc.^|^^K.^ 
Flo BbocoAe 4>opMMpyiomero nopHa M3 Binpa^S^^^" ' 
neHHofl rpy6w 10 naaneHHe cepachiBaioT^^^^^ i:- 
ripH 3tom non AeflcrBHeM cvui ynpyroft Ae^X?& # H$> 
(J)opMauuH npjOKHH 27 m 28 Koacyxu 12 "»-lV;-j[- 
k 13 ABHraiOTca HaBcrpesy Apyr apyry H 
3aK7iK>Maior b ce6e ynnoTHHTeABHue mqidko-, 
tm 14 h lS. nocne aroro ycTpoftcxBO^Ha^, 

BJieKaiOT H3 CKBCOKHHM. . 



I 



sswr 



KOHC 



Ilp«AnaraeMoe ycrpoAcTBo HMeer npocTyw^gf;^-;:^ 
icrpyiarmo, a npHMeHeHMe ero no3B(W«rf^^vc£* ;i?f^ 



M36exan> noBpettAemw o6caAHoft kojiohhm^^^^\ ' ; 







■•'TKpajH 603 nonnHCHb^ 

<t>«nna/i nnn TlaTeMT', 
r.y*ropoa, y/i.npoeKTHBfl.4 
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(54) (57) A DEVICE FOR CASING 
REPAIR, including a hollow mandrel, at 
the lower end of which 



is attached a coring head with 
expanding cone, a shaped tubular with 
an upper stop and an anchor mounted 
above them, that consists of upper and 
lower covers, the cavity between which 
communicates with the cavity of the 
mandrel, distinguished by the fact that, 
with the aim of simplifying the design 
and improving the efficiency of its 
operation by eliminating damage to the 
casing by the anchor, the latter is 
mounted so that axial displacement is 
possible along the mandrel and it is 
spring-controlled on both sides, where 
the upper and lower anchor covers are 
provided respectively with fixed and 
movable stops, forming closed 
chambers with the walls of the cover 
and the mandrel that are connected 
with the cavity of the mandrel, and 
between the stops are disposed self- 
sealing packing rings, which in the 
nonoperating position are located 
inside the covers. 



[vertically along right margin] 
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The invention relates to the oil and gas production industry, and may be used for 
placing metal patches at positions where the leaktightness of casings has been impaired in oil, 
water, and gas wells due to corrosion, wear, perforation, failure of threaded joints, and so 
forth. 

A device is known for casing repair that contains a shaped sealing assembly, a coring 
head consisting of a cone, slips, and rod, an anchor, and a hydraulic chamber [1]. 

The device closest to the invention in technical essence and attainable result is a 
device for casing repair that includes a hollow mandrel, at the lower end of which is attached 
a coring head with an expanding cone, a shaped tubular with an upper stop and an anchor 
mounted above them that consists of upper and lower covers, the cavity between which 
communicates with the cavity of the mandrel [2]. 

A disadvantage of the aforementioned devices is their complicated design and the 
possibility of damage to the casing under repair by the anchor at the places where the anchor 
slips engage it. 

The aim of the invention is to simplify the design and to improve the efficiency of its 
operation by eliminating damage to the casing by the anchor. 

The aim is achieved by the fact that the anchor is mounted so that axial displacement 
along the mandrel is possible and it is spring-controlled on both sides, where the upper and 
lower anchor covers are provided respectively with fixed and movable stops, forming closed 
chambers with the walls of the cover and the mandrel that are connected with the cavity of 
the mandrel, and between the stops are disposed self-sealing packing rings, which in the 
nonoperating position are located inside the covers. 

Fig. 1 shows a general view of the device; Fig. 2 shows the same, at the initial 
moment of coring; Fig. 3 shows the A— A section in Fig. 1 ; Fig. 4 shows the B— B section in 
Fig. t. 

The device consists of hollow mandrel 1 (see Fig. 1) on which is rigidly attached, 
with a movable expanding cone 2, a forming mandrel, the housing 3 of which includes elastic 
diaphragm 4, movable sectors 5, and movable rings 6. The space bounded by housing 3 and 
elastic diaphragm 4 is 
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the hydraulic chamber 7, communicating with cavity 8 of mandrel 1 by means of radial 
channels 9. 

Movable sectors 5 in the operating position determine the outer diameter of the 
mandrel, which is equal to the inner diameter of shaped tubular 10, located above cone 2 and 
engaging stop 11, above which is mounted the anchor, which is spring-controlled on both 
sides and consists of two covers: an upper cover 12 and a lower cover 13, inside which are 
disposed self-sealing packing rings 14 and 15 with fixed and movable stops 16 and 17, 
forming hydraulic chambers 18 and 19 with the corresponding cover and the mandrel. The 
latter, and also cavity 20 between self-sealing packing rings 14 and 15, communicate with 
cavity 8 by means of radial channels 21-23. The lower end of the mandrel is terminated by 
shoe 24 with check valve 25. 

The device is lowered into the well in string 26. Springs 27 and 28 are disposed in 
mandrel 1 above and below the anchor. 

The device operates as follows. 

In assembled form, it is lowered into the well to the repair zone of casing 29 in 
tubings 26, in which pressure is created by pumping liquid that, by entering chambers 7, 1 8, 
19 and cavity 20 between packing rings 14 and 15, through channels 21-23 and 9 (see Fig. 1), 
exert pressure simultaneously on the walls of covers 12 and 13, packing rings 14 and 15, and 
elastic diaphragm 4. Covers 12 and 13, overcoming the resistance force of springs 27 and 28, 
move in opposite directions until the latter are completely compressed, and release sealing 
rings 14 and 15 which, being straightened out, push against casing 29, forming with it the 
wall of hydraulic chamber 30. Under pressure of the liquid, elastic diaphragm 4 is deformed 
and displaces movable sectors 5 to the stop of the restraining lugs a of housing 3 of the 
forming mandrel, and thus they go to the operating position. 

The shaped tubular 10, under the action of the force created by cover 13, through 
spring 28 on movable stop 1 1, at the initial instant of time moves downward and travels to 
expanding cone 2 and is deformed (see Fig. 2). Shaped tubular 10 is essentially wedged 
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in casing 29. Then as a result of the increase in pressure in chamber 30, the force is created to 
pull the coring head with cone 2 along the entire length of shaped tubular 10, whereupon 
together with mandrel 1, the parts 27, 12, 16, and 14 begin to be lifted. Simultaneously, 
without reducing the pressure in the tubes, with the help of a hoist system (not shown) 
additional traction is created on tubings 26. In this case, by moving upward, cone 2 pre- 
expands shaped tubular 10. Following cone 2, the forming mandrel enters the tubing, and 
said mandrel has the required outer diameter to completely deform shaped tubular 10 inside 
the tube to be repaired and to ensure close contact between them. 



1041671 
4 



During passage of the cone and mandrel through the tubing, the latter is restrained from 
shifting by stop 1 1 . 

When expanding cone 2 reaches stop 1 1, the latter and the parts 28, 13, 17, and 15 
also will be displaced upward. When the forming mandrel emerges from the straightened 
tubular 10, the pressure is released. In this case, under the action of elastic deformation forces 
of springs 27 and 28, covers 12 and 13 move toward each other and enclose sealing rings 14 
and 15. After this, the device is withdrawn from the well. 

The proposed device has a simple design, and its use will make it possible to avoid 
damage to the casing from the anchor. 



[figures under columns 3 and 4] 

[see Russian original for 
figure] 

[see Russian original A — A 

for figure] 

Fig. 3 

A A [see Russian original 

for figure] 

[see Russian original for 
B B figure] 

B— B 
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